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Abstract 


PROBLEM TO BE SOLVED: To provide a laminate for laser printing and a print, for which clear printing 
can be performed at high speeds by irradiation of laser light and in which portions printed have various, 
excellent resistances. 

SOLUTION: Provided on a surface of a substrate 1 are at least a substrate layer 2, a masking layer 3, 
which can be removed by irradiation of laser light, and an OP layer 4 in this order, the substrate layer 2 
and the masking layer 3 being a combination of different colors having an easily observable difference of 
lightness, whereby a laminate for laser printing is constituted. The masking layer 3 and the OP layer 4 
are removed from a surface of the laminate in a manner of a pattern such as characters and the like by 
irradiation of laser light through output adjustment, whereby a clear print having various, excellent 
resistances can be obtained. 
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(57) Summary 
(Task) 

A laminate for printing and print thereof is provided having superior resistance in 
respective printed parts, enabling to print clear characters at a high speed with the emission of 
laser light. 

(Solution Means) 

On the surface of a substrate are deployed sequentially at least a lower foundation layer 2, 
a masking layer 3, which can be removed by irradiation with laser light, and an OP layer 4. In 
addition, the laminated structure for laser printing is created by combining layers which have 
different colors and a different level of brightness, easily observed visually, in the lower 
foundation layer 2 and the masking layer 3. Also, printing can be obtained with different types of 
superior resistance by irradiation used to remove the masking layers 3, 4 from the surface in the 
pattern shape of letters or the like with an adjusted output of laser light. 

[figure] 

(Scope of the Patent's Claim) 
(Claim 1) 

A laminate for laser printing, characterized by sequential lamination having on one 
surface of the base material a foundation layer comprising at least white ink, and a masking layer 
comprising an ink containing carbon black that can be removed by irradiation with laser rays. 

(Claim 2) 

The laminate for laser printing described in claim 1, characterized by the fact that an 
overprint layer is also created on said masking layer. 

(Claim 3) 

Print, characterized by the fact that on one surface of the base material is created a 
foundation layer comprising at least white ink; 

a masking layer comprising ink containing carbon black that can be removed by 
irradiation with laser rays, or a foundation layer comprising at least white ink; 

for a laminate for laser printing, laminated with a masking layer comprising ink 
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containing carbon black that can be removed by irradiation with laser rays, and an overprint 
layer, in this sequence; 

wherein irradiation with laser light is applied from the masking layer or from the 
overprint layer side; 

and the masking layer or the masking layer and the overprint layer are removed to form a 
laser print image contrasting the color of the foundation to the color of the masking layer. 

(Claim 4) 

Label, characterized by the fact that on one surface of a base substance is deployed a 
foundation layer comprising at least white ink; 

a masking layer comprising ink containing carbon black, which can be removed by 
irradiation with laser light, or a foundation layer comprising at least white ink; 

A masking layer comprising white ink containing carbon black, which can be removed 
by irradiation with laser light; 

and an overprint layer, creating a laminated structure in this order on a laminate for laser 
printing; 

wherein irradiation with laser light is applied from the masking layer or from the 
overprint layer side; 

the masking layer, or the masking layer and the overprint layer are removed; 

and a laser print image is formed by contrasting the color of the foundation layer to the 
color of the masking layer. 

(Detailed Explanation of the Invention) 

(0001) 

(Sphere of Technology Belonging to the Invention) 

This invention relates to a laminate for laser printing and to a print thereof. More 
specifically, it relates to a laminate for laser printing having superior characteristics enabling 
clear and distinct printing at a high speed by irradiation with laser light, as well as excellent 
resistance of the printed part to light, resistance to damage by rubbing, resistance to water, 
resistance to chemicals and other characteristics, and to a technology for print. 

(0002) 
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(Prior Art Technology) 

Printing methods that were used according to prior art include for example (1) printing 
methods for printing with the solution type of ink, transferred to a print, which is followed by 
drying, (2) printing method according to the thermal transfer method using a thermal head printer 
or a similar printer with an ink ribbon, (3) printing methods using the inkjet method wherein 
droplets of ink are discharged from very small nozzle openings, and other methods. 



(0003) 

However, when these methods were used for example to print a label or to create printing 
on packing material such as a carton or a plastic bag containing foodstuffs to create printing on a 
packing line identifying the content such as the manufacturing date, expiration date, lot number, 
manufacturing plant and the like, various problems related to a labor saving design occurred as 
the high-speed design of such lines is nowadays common, and small lots are used for many 
products. 

(0004) 

Specifically, when method (1) was used for printing, high maintenance was required for 
things like ink refilling and plate replacing operations, as well as adhesion control, etc. 
Moreover, there were limits to applicability of a high-speed line in this case because drying of 
the ink took time, and other problems such as problems related to adhesion of ink and resistance 
to rubbing could also easily occur. Although it was possible to solve these problems in this 
respect with method (2) because the liquid form of ink was not used, as well as problems related 
to management of adhesion and the drying time, because this methods requires ink ribbons that 
must be replaced, the method was again not very compatible with the high-speed design. The 
method also imposed restrictions on the shape of the print, etc., and another disadvantage was a 
higher cost. Further, because method (3) can be used for printing with high-speed characteristics 
and a clear and distinct print is created, the method is compatible with a high-speed line. 
However, because the liquid form of ink is used in the line, this creates problems related to 
hygiene and the maintenance characteristics since ink must be replaced, and because nozzles can 
be easily clogged with ink, another disadvantage is that the ratio of poor quality prints can be 
high. 

(0005) 

Disadvantages of the above described printing methods are apparent in particular in case 
of printing used on beverages such as labels on common types of bottles. Specifically, while 
lines used for filling of bottles with beverages and the like use the high-speed design, the content 
put into the bottles is often hot, and after the bottle has been filled, it must be hermetically sealed 
and a label is affixed. When the bottles are then transported by a conveyer, individual bottles can 
collide with each other, so that the bottles must be coated with a protective coating solution. The 
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bottles are also cooled by being immersed in ice water, and because the label itself is thus 
exposed to very severe conditions, the printed part must be able to withstand the same severe 
conditions as well. 

(0006) 

To be compatible with these conditions, several methods for printing were proposed and 
realized. For example, in order to display the manufacturing date of a beverage in a bottle, a 
notch (cutout) is created with one display method in the appropriate location at the time when the 
bottle is filled in a visual frame containing displayed items printed in advance such as the date on 
the periphery of the label According to another method, printing is performed in advance in the 
print part of the label with a laser dye type of ink, and the print part of the label is irradiated with 
laser rays. When these laser rays are absorbed, heat is generated, which destroys and removes the 
dye ink layer preprinted in advance so that a coloring ink layer is removed in the pattern of 
letters, etc., when this part is irradiated with laser rays, contrast printing is created relative to the 
color of the material on the foundation of the label (paper). 

(0007) 

(Task To Be Achieved By This Invention) 

However, the above mentioned displaying or printing techniques still have some 
unresolved problems. For example, in case of the displaying in the form of a notch (cutout), trash 
is created after the cutting, and after the label is affixed, the problem was that the notch part 
increased the likelihood that the label would be torn or that another accident could easily happen. 
Also, although it was possible to achieve high-speed printing when printing was done in advance 
with the laser coloring type of ink and coloring was induced by irradiation with laser rays, the 
light resistance characteristics of the ink were poor so was the resistance of the ink to chemicals. 
In particular, discoloration would occur when the print was exposed to ultraviolet light, which 
means that the output of the laser had to be adjusted, and if an overcoat layer was created on the 
outermost layer of the label, the problem was that the overcoat layer could be easily destroyed 
with an excessive irradiation output, resulting in so called color dissipation of the print by the 
coating on a bottle coated with a coating solution, etc. 

(0008) 

Also, while high-speed printing was enabled when laser rays were absorbed on the 
printed part of the label in a print created in advance with a coloring ink layer to be removed and 
destroyed by heat generation, so that letters or other patterns could be created by irradiation with 
laser light, or even with the contrast printing method contrasting the print color to the color of the 
base material of the label foundation (paper), the print was somewhat indistinct and the quality 
was mediocre. Also, because the overcoat layer and the ink layer of the print part were 
completely removed, another problem was that the rubbing resistance, resistance to water and 
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other resistance related characteristics were lacking in the print part. 
(0009) 

Accordingly, in order to resolve the problem areas mentioned above, the purpose of this 
invention is to provide a laminate for laser printing and print thereof enabling a distinctive and 
clear print with printing at a high speed with irradiation with laser rays, having at the same time 
superior characteristics of the printed part, such as resistance to light, resistance to rubbing and 
damaging, resistance to water, and resistance to chemicals. 

(0010) 

Means To Solve Problems) 

In order to achieve the above mentioned task, as a result of intensive research, a 
perfection of the present invention was achieved by the inventors who discovered this invention, 
wherein on the surface of a base material is provided at least a foundation layer, a masking layer 
that can be destroyed and removed by generation of heat when irradiated with laser rays, a color 
layer having a different brightness that is easily visible, created for example by combining a 
white ink layer with a black in layer, a black ink layer with a silver ink layer or the like, so that 
when irradiation is applied with adjusted output of laser light from the surface in order to remove 
a masking layer in the pattern of letters or the like, a clear and distinct print contrasting the color 
of the foundation to the color of the masking layer becomes visible. In addition, the resistance 
characteristics of both types of materials, namely of the printed part and of the base material are 
also excellent because a protecting base material is left on the base material surface of the 
foundation layer. 

(0011) 

Specifically, this invention provides a laminate structure for laser printing characterized 
in that it comprises a foundation layer at least on one surface of the base material, and a masking 
layer which can be removed by irradiation with laser rays in a sequential order. In addition, 
according to this invention, the laminate for laser printing is characterized by the fact that said 
masking layer is an ink layer containing metallic powder. The laminate for laser printing of this 
invention is also characterized in that said foundation layer has a structure consisting of two 
layers, an upper layer and a lower layer, the foundation layer on the upper side is a black ink 
layer containing carbon black, and the foundation layer on the lower side is a black ink layer 
with coloring material in color tones other than the color tone of the carbon black. 

(0012) 

In addition, this invention provides a laminate for laser printing characterized by the fact 
that said masking layer is an ink layer containing metallic powder. This invention further also 
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provides a laminate for laser printing characterized in that said foundation layer has a 2-layered 
construction including an upper and a lower layer, the foundation layer on the upper side is a 
black ink layer containing carbon black, and the foundation layer on the lower side is a black ink 
layer whose color tone is modified by a different coloring material than carbon black. 

(0013) 

(Embodiment Mode of the Invention) 

The following is an explanation of an embodiment mode of this invention. The laminate 
for color printing of this invention is a laminate that uses the difference in absorption of laser 
light between the layers in the laminate. Also, for the laser light used in the invention is suitable 
carbon dioxide gas laser with a wavelength of 10.6 ^m. When light with this wavelength is used 
for irradiation of a coloring layer containing carbon black, the light will be effectively absorbed 
by carbon black. However, although heat will be generated by this absorption, no significant 
amount of other absorption will occur in coloring agents used for ink that are normally utilized 
for printing, other than titanium oxide (white) or carbon black. When these coloring agents are 
used, absorption will be small and a low amount of heat will be generated even if irradiation is 
performed. 

(0014) 

Therefore, when the laser output is adjusted to a coloring layer having a laser absorbing 
capability, the laser rays are converged, and letters and other pattern shapes are created by the 
irradiation, this makes it possible to remove a pattern shape from a partially irradiated substance 
by using heat generation, fusion, a mist system, or heat generation-dissolution-incineration. 
However, even if a coloring layer that has a low laser absorbing capability is irradiated with laser 
light, the heat generation will be small and removal of substance will not occur unless an 
excessive output is used. The laminate for laser printing of this invention uses carbon dioxide gas 
laser with an irradiation strength in the range of 0.5 ~ 2.0 J/cm 2 , enabling to obtain optimal 
printing by adjusting the output. 

(0015) 

Because the laminate for laser printing of this invention uses the effect of absorption 
selectively depending on the substance irradiated with laser rays, the construction created 
enables to perform printing clearly and distinctly, and a laminated structure of 3 layers is created 
also on the lowermost part of this construction, comprising the base material, the foundation 
layer, and the masking layer. Because in this case, a white ink layer is created by using for 
example titanium oxide which has low absorption of laser light as a foundation layer below on 
the base material for good masking characteristics of the masking layer on top of that. In 
addition, because a black ink layer is created containing carbon black which has good absorption 
of laser light, when printing is conducted with irradiation with laser light from outside, the layer 
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of black ink will be subjected to heat generation and removed and the layer of white ink in the 
foundation layer is exposed, enabling to form print with clear and distinctive characters thanks to 
the contrast between black and white. 

(0016) 

Also, as was described above, the laminate for laser print of this invention is designed so 
that it can be also incorporated in the print part of a packing material such as a label, a carton, a 
plastic bag or the like, hi this case, another pattern part can be used in the same manner also on 
the printed part when superior characteristics are required, such as external view, design 
characteristics and various types of resistance. However, the construction is not limited only to 
the above mentioned 3-layered structure as it is also possible to use many layers. For example, if 
paper or cardboard is used in the base material, such items can be used singly, or it is also 
possible to use converted paper with an aluminum foil or the like on the surface, or laminated 
with a plastic film or a similar film, or converted paper on which aluminum was deposited with 
vapor deposition can be used freely in the construction. Also, although a plastic film is used in 
the base material, the design is not limited by this as any laminated film can be also used. 

(0017) 

Further, in order to impart required rubbing and damage resistance and other types of 
resistance to the top of the masking layer, an overprint layer (hereinafter called OP layer or OP 
varnish) can be created on the outermost layer, and a plurality of respective foundation layers 
and masking layers can be also created. For example, if a different color is desirable for the 
masking layer from the design viewpoint, a coloring layer having another color can be 
superimposed on top of the black ink layer, and it is also possible utilize ink containing metallic 
particles such as silver ink which has good masking characteristics instead of the black ink layer. 
Moreover, if a silver ink or a similar type of ink containing metallic particles is used in the 
masking layer, in order to reduce absorption characteristics of laser light as such, the foundation 
layer below can have a laminated structure consisting for example of 2 layers, an upper and a 
lower layer, while a black ink layer containing carbon black can be used in the foundation layer 
on the upper side, and a black ink layer with a different tone without the content of carbon black 
can be used in the foundation layer on the lower side. 

(0018) 

When this type of a laminate construction is employed, even if a masking layer is used 
such as an OP layer on top of a silver ink layer, strong heat will be generated in the black ink 
layer containing carbon black in the foundation layer on the lower side with irradiation with laser 
rays, a mist system is also created together with the OP layer and with the masking layer on top 
of that and removed to create the print. At this point, the black color of the foundation layer is 
visually masked by the silver ink layer and even when irradiation is applied with laser light, it is 
assumed that the laser light will not reach up to the layer of the black ink containing carbon black 
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in the foundation layer on the upper side that is shielded with the silver ink layer. In reality, 
however, the light will be transmitted through the gap between the metallic particles or reflected, 
etc., it has been determined that the light does reach up to the foundation layer on the upper side, 
a sufficient amount of heat is generated and at the same time, a clear and distinct print is formed 
thanks to the contrast between the silver color and the black color. 

(0019) 

Next, Figure 1 through Figure 4 are used as diagrams explaining a concrete example of 
the laminate for laser printing of this invention, showing a cross-sectional view of the laminate 
construction of a laminate for laser printing according to this invention. First, in Embodiment 1 
of a laminate for laser printing according to this invention, as shown in Figure 1, on one surface 
of a base material 1 is formed a sequential laminated structure comprising at least 1 foundation 
layer 2, an OP layer 4 and a masking layer 3 which can be removed by irradiation with laser light 
in a sequential structure of a laminate for laser printing. As shown in Figure 2, the foundation 
layer has a construction including at least 2 layers, an upper layer and a lower layer, and the 
foundation layer 2B on the upper side has a laser light absorbing capability, while the foundation 
layer 2A on the lower side has the same type of color as the foundation layer on the upper side. 
At the same time, the construction also has characteristics allowing transmission of laser light. 
Specifically, in an example indicating the structure of the layers of a laminate for laser printing 
according to this example shown in Figure 3, the foundation layer has a 2-layered construction 
including an upper and a lower layer, the foundation on the upper side is a black ink layer 2D 
containing carbon black, and the foundation layer on the lower side is a black ink layer 2C with a 
color tone of a coloring material other than that of carbon layer in accordance with the 
characteristics of the laminate for laser printing. Also, in a concrete example of the laminated 
structure of a laminate for laser printing shown in Figure 4, the laminate for laser printing is 
characterized by a masking layer having an ink layer 3 A containing metallic powder. Further, the 
same symbols 1 , 2, 3 and 4 are used in Figure 2, Figure 3, and Figure with the same meaning. 
Moreover, although two or three examples of a laminate for laser printing according to this 
invention are indicated in said examples, these examples are not limiting with respect to this 
invention as it possible to create various combined layers, or select any material texture in order 
to create the structure of the foundation layer, masking layer, OP layer, etc. 

(0020) 

The following is an explanation of the method used for printing with said laminate for 
laser printing. Irradiation is performed with a laser light using a well known type of a laser 
irradiation device from the surface of the OP layer of a laminate for laser printing having the 
above described construction, the OP layer, the masking layer, etc., are removed, the foundation 
layer is exposed, and desired printing is performed based on the contrast between the color of the 
masking layer and the color of the foundation layer. In a concrete example explained by using 
the figures, as shown in Figure 5, on one surface of the base material 1 is formed at least a 
foundation layer 2, and when the laminate for laser printing, having a sequentially laminated 
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structure comprising an OP layer 4 and a masking layer 3 which can be removed by irradiation 
with laser light, is irradiated with the laser light, the OP Layer 4 and mask layer 3 are removed, 
the foundation layer 2 is exposed, and a desired print image can thus be formed by the contrast 
between the colors of the exposed foundation layer 2 and masking layer 3. As mentioned above, 
the laser light of the invention, described above, uses carbon dioxide gas with an emission 
strength in the range 0.5 ~ 2.0 J/cm 2 , which can be adjusted so as to obtain an optimal print. In 
addition,, when the sediment for laser printing relating to this invention is irradiated with laser 
light according to this invention, although the exact reasons, etc., for the structure of the print in 
the irradiated part are not clear, it is thought that the print is caused by phenomena in the part 
which is irradiated by the laser light, which is absorbed in this layer, causing generation of heat, 
fusion, removal and the like. 

(0021) 

The following is a detailed explanation of an embodiment of this invention. 
Embodiment 1 

A polyamide resin containing 30% of titanium oxide was used on an aluminum vapor 
deposition surface of an aluminum vapor deposition paper (made by the Honshu Seishi K.K. 
Company) that was used as a vehicle with white ink IBL-962 (made by The InkTech Co.), 
together with black ink IBL-991 (made by the InkTech Co.), using as a vehicle a polyamide resin 
containing 12% of carbon black employed as a pigment, in this sequence, and coating was then 
performed up to the thickness of 3 /u with the gravure printing method. On top of that was used 
an OP varnish layer containing 18% of nitrocellulose, and coating was applied with a thickness 
of about 1 /um with the gravure printing method to manufacture a laminate for laser printing with 
the specifications described below. 

OP Varnish/Carbon Black Ink/White Ink/Aluminum Deposition Paper 
(0022) 

Embodiment 2 

The laminate for laser printing was manufactured as specified below similarly to 
Embodiment 1, but with a different order of the coating sequence of the white ink and black ink 
used in said Embodiment 1 . 

OP Varnish/White Ink/Carbon Black Ink/Aluminum Vapor Deposition Paper 
(0023) 

Embodiment 3 
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A polyamide resin containing a yellow, brown, and indigo organic pigment was used as a 
vehicle instead of the carbon black ink of said Embodiment 2 with a black tone ink 
(manufactured by The InkTech K.K. Company). The laminate for laser printing was 
manufactured under conditions that were otherwise the same as in Embodiment 2 with the 
specification described below. 

OP Varnish/White Ink/Black Tone Ink/Aluminum Vapor Deposition Paper 
(0024) 

Embodiment 4 

A polyamide resin containing 12% of carbon black employed as a pigment was used as a 
vehicle on the aluminum vapor deposition surface of an aluminum vapor deposition paper (made 
by the Honshu Seishi K.K. Company) with black ink BL-991 (made by The InkTech K.K. 
Company), and a polyamide resin containing 6% of the leafing type of aluminum paste having a 
particle diameter of 6 (zm, used as a pigment, was used as a vehicle with a silver ink 
(manufactured by The InkTech K.K. Company), in this order. Coating was performed with a 
thickness of 3 /-on, respectively, with the gravure printing method. In addition, OP varnish 
containing 18% of nitrocellulose was also used. After coating was applied with to the thickness 
of about 1 /zm with the gravure printing method, a laminate for laser printed having the 
specifications below was manufactured. 

OP Varnish/Silver Ink/Carbon Black Ink/Aluminum Vapor Deposition Paper 
(0025) 

Embodiment 5 

A polyamide resin containing a yellow, brown, and indigo organic pigment was 
employed as a vehicle instead of the carbon black ink that was used in said Embodiment 4 with 
the black tone ink (made by The Techlnk K.K. Company). A laminate for laser printing having 
the specifications described below was then manufactured under conditions were otherwise the 
same as in said Embodiment 4. 

OP Varnish/Silver Ink/Black Tone Ink/Aluminum Vapor Deposition Paper 
(0026) 

Embodiment 6 

The polyimide resin used in said Embodiment 4 and Embodiment 5 was used as a vehicle 
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on an aluminum vapor deposition surface of an aluminum vapor deposition paper (made by the 
Honshu Seishi K.K. Company) with a black tone ink, a polyamide resin having carbon black as a 
pigment was used as a vehicle with black ink IBL, and a polyamide resin was employed as a 
vehicle with a silver ink (manufactured by The InkTech K.K. Company, same as above), in this 
order, printing was performed with the gravure printing method, coating was performed with a 
thickness of about 3 //m, respectively. OP varnish containing 18% of nitrocellulose was used on 
top of that, in the same way as in said Embodiment 1, printing was conducted with the gravure 
printing method, coating was performed with a thickness of about 1 yum, and the laminate for 
laser printing was manufactured according to the specifications below. 

OP Varnish/Silver Ink/Carbon Black Ink/Black Tone Ink/Aluminum Vapor Deposition Paper 

(0027) 

Embodiment 7 

A polyamide resin was used as a vehicle with brown ink IBL- 12 (manufactured by The 
InkTech K.K. Company) instead of the black tone ink of said Embodiment 6, with the same 
method as that of said Embodiment 6, and a laminate for laser printing was manufactured with 
the specifications below. 

OP Varnish/Silver Ink/Carbon Black Ink/Brown Ink/Aluminum Vapor Deposition Paper 
(0028) 

Comparative Example 1 

A polyimide resin containing 12% of carbon black employed as a pigment was used as a 
vehicle on an aluminum vapor deposition surface of an aluminum vapor deposition paper (made 
by the Honshu Seishi K.K. Company) with black ink IBL-991 (manufactured by The InkTech 
K.K. Company), printing was conducted with the gravure printing method and coating was 
applied with a thickness of about 3/zm. An OP varnish containing 18% of nitrocellulose was used 
on top of that, printing was conducted with the gravure printing method, and coating was 
performed with a thickness of about 1 ixm to manufacture a laminate for laser printing with the 
specifications below. 

OP Varnish/Carbon Black Ink/ Aluminum Vapor Deposition Paper 
(0029) 

Comparative Example 2 

The leuco type of laser coloring ink (manufactured by the Dai Nippon Ink & Chemicals 
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Co., Inc.) was used on an aluminum vapor deposition surface of an aluminum vapor deposition 
paper (manufactured by the Honshu Seishi K.K. Company), printing was conducted with the 
gravure printing method, and coating was applied with a thickness of about 3 (jm. An OP varnish 
containing 18% of nitrocellulose was used on top of that, printing was conducted with the 
gravure printing method, coating was applied with a thickness of about 1 /jm 9 and a laminate for 
laser printing were manufactured with the specifications below. 

OP Varnish/Laser Coloring Ink/Aluminum Vapor Deposition Paper 

(0030) 

Test Example 

The laminates for laser printing that were manufactured in said Embodiments 1-7 and 
Comparative Examples 1-2 were tested in evaluation tests with the results shown below in 
Table 1. 

1. Print Test 

The TEA type of carbon dioxide gas laser, and LASERMARK-920 (manufactured by the 
Canadian Lumonix Company) were used for irradiation from the OP varnish surface of the 
laminates for laser printing manufactured in said Embodiments 1-7 and Comparative Examples 
1 - 2, with an irradiation energy of 0.8 J/cm 2 through a metal mask for 1 shot irradiation 
marking, and the characteristics of the appearance of the letters in these irradiation sample were 
ascertained visually. 

2. Bottle Resistant Coating Test 

Coating with a coating agent of the silicon was applied to the print samples processed by 
marking and the resulting status was then observed after 30 minutes. 

3 . Weather Resistance Test 

Xenon weather meter (made by the Zuka Testing Devices K.K. Company) was used with 
an output of visible rays of 320 W/m 2 , and irradiation with ultraviolet rays was conducted for a 
period of 24 hours. 

(0031) 

(Table 1) 
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Print Test 


1 Bottle Resistant 
Coating Test 


Weather Resistance 
Test 


Embodiment 1 


A 


© 


© 


Embodiment 2 


A 


A 


© 


Embodiment 3 


A 


A 


© 


Embodiment 4 


<§> 


o 


© 


Embodiment 5 


© 


0 


© 


Embodiment 6 


© 


© 


© 


Embodiment 7 


© 


© 


© 


Comp. Ex. 1 


X 


© 


© 
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Comp. Ex. 2 


0 


X 


X 



(0032) 

The symbols shown in Table 1 above have the following meaning: 



1. 


Print Test 


®: 


highly recognizable characteristics, very good quality 


o: 


good quality 


A: 


recognizable 


x: 


unrecognizable 


2. 


Bottle Resistant Coating Tests 


®: 


not affected at all 


o: 


hardly affected at all 


A: 


partially affected, texture under aluminum exposed 


x: 


completely affected, the texture under aluminum exposed 


3. 


Weather Resistance Characteristics 


®: 


no changes, the same status as before the irradiation 


x: 


both the part with the print and the part without the print were yellowed and discoloration 




occurred in both parts, the print was partially dissolved and lost. 



(0033) 

As one can clearly see from Table 1 above, the laminates for laser printing relating to this 
invention display excellent coloring characteristics, and it was also determined that they had 
excellent bottle resistant coating agent characteristics and weather resistance. The laminates for 
laser printing of Embodiments 4 - 7 had particularly superior coloring characteristics, and 
laminates in Embodiments 6-7 were particularly suitable with a superior bottle resistant coating 
agent. On the other hand, while the laminate for laser printing of Comparative Example 1 had 
excellent characteristics of the bottle resistant coating agent and weather resistance 
characteristics, its coloring characteristics were particularly poor, so that it was not possible to 
obtain optimal printing recognition characteristics with an emission strength of 0.8 J/cm . In 
addition, although the laminate for laser printing relating to Comparative Example 2 had optimal 
coloring characteristics of the thermosensitive coloring type of ink, dissipation and fallout of the 
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print due to the bottle resistant coating agent were confirmed. Moreover, flaws ranging from 
yellowing to discoloration were also confirmed both in the non-printed and in the printed part, as 
was partial dissipation. 

Effect of the Invention 

(0034) 

(Effect of the Invention) 

As was explained above, according to the present invention, on the surface of base 
material is created at least a foundation layer, a masking layer that can be decomposed and 
removed when laser light is absorbed and heat is generated, a layer provided with a different 
color and having a different brightness level which can be easily determined visually, and a 
combination of layers including for example a white ink layer and a black ink layer, or a black 
ink layer and a silver ink layer, the output of laser rays from this surface is adjusted and 
irradiation is applied so as to remove the mask layer in the form of a pattern such as a letter 
pattern. This makes it possible to achieve a clear and distinct print contrasting the color of the 
foundation layer to the color of the masking layer. In addition, because the foundation layer is 
left on the surface of the base material to protect the base material, laser print recording can be 
performed with excellent resistance characteristics of both the print part and of the base material. 

(Brief Explanation of Figures) 

(Figure 1) 

A cross-sectional view of the layer construction in a first example of the laminated for 
laser printing according to this invention. 

(Figure 2) 

A cross-sectional view of the layer construction in a second example of the laminated for 
laser printing according to this invention. 

(Figure 3) 

A cross-sectional view of the layer construction in a concrete example of a laminate for 
laser printing according to this invention. 

(Figure 4) 

A cross-sectional view showing the layer construction in another concrete example of the 
laminate for laser printing according to this invention. 
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(Figure 5) 



A cross-sectional view showing the layer construction in the printed mode of a laser print 
using the laminate for laser printing according to this invention. 

(Explanation of Symbols) 

1 base material 

2 foundation layer 

3 masking layer 

4 OP layer 

(Figure 1) 
(Figure 2) 
(Figure 3) 
(Figure 4) 
(Figure 5) 
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